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We requested information from 78 principal laboratories in Great Britain concerned with the breeding and use of mice and rats. Unfortunately the 44 replies were so varied that no consensus, or even trend, of opinion could be discerned from the information received.
As a result, the working party, with guidance from a cage manufacturer, decided upon the recommendations contained in this report. A survey of the literature similarly revealed a complete lack of uniformity in design, dimensions and materials used for any particular caging purpose. Furthermore, there were no reports of critical investigations of area requirements for mice and rats, neither was useful advice to be found on materials and methods used in the fabrication of cages. We felt that a review of the literature would not assist in deciding standards, but for the sake of completeness the papers we consulted have been listed at the end of this report.
We do not seek to insist on the infallibility of our recommendations, but we are convinced from our own experience that the dimensions and materials are suitable and will provide a standard.
PURPOSE OF CAGES
A mouse or rat cage must contain the animal safely, that is, be escape-proof. Mice and rats, especially when young, can wriggle through very small gaps, and their teeth make short work of all but the hardest materials, particularly where design faults result in projecting ridges inside the cage.
A cage must protect the occupant from other animals, and from external environment; in this respect, it replaces the 'home area' or nest of wild rodents. A cage must provide for the biological needs of the rodent for air, water, food, heat exchange, urination and defecation, and where required, for reproduction. The design of the cages must allow for the natural movement and attitudes, including full extension of the animal(s).
GENERAL FEATURES OF CAGE DESIGN
Quite apart from meeting the requirements of the mouse or rat, there are important features of cage design which affect the human user, which in turn will reflect on the health and well-being of the cage occupant.
To comply with disease control practices the cage must be easy to clean. This implies simplicity of construction, ease of assembly, a smooth surface which neither attracts nor retains dirt, and freedom from ledges, angles and corners in which dirt or water could lodge. Edges and wire ends must be rounded and polished to prevent damage to the attendants' hands.
In addition to resisting the attacks of the animal, the cage must withstand rough handling, frequent washing and sterilization.
Cage materials must be stain-and corrosive-resistant; sterilization may involve exposure to high temperatures, reduced pressures, disinfectants or vapours. Reduction in weight is an important factor in cage design; heavy metal cages cause unnecessary noise, fatigue and inefficient handling.
Easy observation encourages frequent inspection without disturbing the occupants of the cage. Finally, the design must take account of storage problems-stored cages must stack or nest in a minimum of space, but be easily separated when required.
These requirements of occupant and user indicate some of the complex technical problems of material and design involved in producing satisfactory rodent cages, which must be suitable for mass production and sale at reasonable cost. This is not an area for amateur inspiration, unless supported by expert advice in the technical field. It follows that both expert design and excellent workmanship should be involved in the construction and fabrication of the cage.
New materials and designs must be carefully explored and properly tested before new cages are placed on the market.
MATERIALS AND FABRICATION
The materials used in construction must be related to function, and may differ for breeding, holding or experimental cages. Furthermore, fabrication has to be considered in relation to the dimensions of the cage and the species to be housed.
Some widely used materials, such as wood, aluminium and galvanised-steel sheet or wire, do not reach the standards recommended.
We are therefore of the unanimous opinion that such materials should not be used in the construction of cages for mice and rats.
The materials we recommend are stainless-steel sheet and wire, aluminium alloy and certain plastic, as specified in Table 1 . The use of more than one metal in fabrication can lead to local electrolytic disturbances and rapid deterioration.
Plastic materials may be used for the lower or holding part of the cage, but a metal top (stainless-steel wire mesh) avoids destruction by gnawing, and is essential for maintaining the optimal environment by allowing adequate ventilation, and carrying the food hopper and the water supply. The provision of a solid or wire-mesh floor to the cage will depend on use: the former is essential for breeding, while in the latter case a dirt tray must also be provided.
The ideal plastic caging material would be mouldable, transparent, fractureproof, light in weight, with a hard and smooth surface, and unaffected by changes in temperature and pressure, or by chemicals or urine.
A material for making cheap disposable sterile cages with a limited life would also be useful. The most suitable plastics available at present are specified in Table 1 . In making the recommendations shown in Tables 1, 2 and 3, it is assumed that the cages will be placed on mobile or wall racks, allowing free circulation of air between or around the cages. 
Rat
These should be hinged and must be fitted with escape-proof catches or clips fitted flush to the body of the cage. They must be designed and made in such a way that they cannot cause injury to animals or personnel. The doors should not be less than 50 per cent of the surface in which they are placed (usually the top of the cage), and fitted in such a manner that free access can be gained for handling the animal.
